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(54) Device for regulating an air flow in a conduit having an integrated shape memory actuator, 
particularly for motor-vehicle air-conditioning systems 



(57) Apparatus comprising a plurality of Venetian 
blind slats (8, 9) controlled by an actuator rod (11) as- 
sociated to one side (4) of a frame (2) supporting the 
pivoting slats (8, 9). The actuator rod (11) is controlled 
by a metallic alloy shape memory wire (15) associated 
to said rod (11), which is powered by electrical current 
causing the wire to heat and shorten thus moving the 



actuator rod (11) against the action of a return spring 
(1 4). The actuator system is completely integrated in the 
structure of the apparatus. The position of the actuator 
rod (11) is signalled by a sensor (22), preferably a po- 
tentiometer, comprising a slider connected to the actu- 
ator rod (11), co-operating with an electrical track con- 
nected to the frame of the apparatus. 
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Description 

[0001] This invention relates to apparatuses for regu- 
lating the flow of air in a conduit, particularly for air-con- 
ditioning systems in motor vehicles. 5 
[0002] The Applicant has previously proposed a ap- 
paratus of this kind in European Patent Application EP-A 
0 895 885 comprising a support structure forming a pas- 
sage section of a flow of air, flap means pivotally mount- 
ed on said support structure between a closed position 10 
and an open position, elastic means for recalling the flap 
means towards one of two said positions and shape 
memory actuators to control a movement of said flap 
means towards the other of said positions. 
[0003] The use of actuators made of shape memory 15 
metallic alloys, typically nickel and titanium, is known 
and described in technical literature. These means are 
deformed when a certain predetermined transition tem- 
perature is reached, in the order of 100°C, for example. 
In the aforesaid solution, the shape memory actuator 20 
consists of a torsion bar connected to a baffle flap, which 
is activated by the passage of electrical current. 
[0004] The objective of this invention is to attain a ap- 
paratus of the type illustrated above, which structure is 
extremely simple and compact and which is efficient, in 25 
which the shape memory actuator is integrated in the 
structure of the apparatus. 

[0005] In order to attain this result, this Invention re- 
lates to a apparatus, which characteristics are described 
at the beginning of this description, and which is char- 30 
acterised in that it comprises a frame comprising two 
longer, parallel distanced sides and two end sides, 
which connect the two longer sides, so to create a win- 
dow for the passage of air, in that said flap comprises a 
plurality of Venetian blind slats pivotally mounted be- 35 
tween the two opposite sides of the frame, which are 
also connected to a mobile actuator rod along one of 
said sides, in that said elastic means are arranged be- 
tween said actuator rod and said frame, and in that said 
shape memory actuator means comprise: 40 

- at least one wire made of metallic shape memory 
alloy, arranged in parallel to said actuator rod and 
having one end connected to the rod and the other 
end connected to the frame, the actuator rod and 45 
wire assembly being consequently substantially in- 
tegrated in the structure of the frame, 

- means for supplying electrical current to the wire, 
so to heat it and shorten it by shape memory effect, 
actuator rod position sensor and electronic control 50 
means for controlling the electrical power means, 
according to an external control signal of the appa- 
ratus and according to the output signal of said sen- 
sors. 



[0006] Thanks to these characteristics, the apparatus 
according to this invention presents and extremely sim- 
ple and compact structure : with the shape memory ac- 
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tuator completely integrated in the structure of the ap- 
paratus. 

[0007] A typical application of the apparatus accord- 
ing to the invention is for regulating the passage of air 
through a conduit in a air-conditioning or ventilation sys- 
tem of a motor vehicle. In home position, the apparatus 
is held in one of its two extreme positions (which can be 
either the all-open position or the all-closed position) by 
the elastic means recalling the actuator rod. In operative 
position, the apparatus is located in a position which is 
determined by the control set by the driver by means of 
a corresponding control apparatus arranged on the 
dashboard of the motor vehicle. When said control ap- 
paratus is operated, the electronic control unit supplies 
electrical power to the shape memory wire, which heats 
up and shortens, causing the actuator rod to move in 
the direction of the position opposite to the home posi- 
tion. The sensor means of the actuator rod signal this 
position to the electronic control unit, which is thus ca- 
pable of controlling the supply of electrical power to the 
shape memory wire so to keep the pivoting slats in the 
position corresponding to the control operated by the us- 
er. 

[0008] In a preferred form of embodiment, said sensor 
means consists of a potentiometer, comprising an elec- 
trical track : connected to the frame of the apparatus, and 
a slider, which co-operates with the electrical track and 
is connected to the actuator rod Preferably, two sets of 
pivoting slats are to be arranged and connected to the 
actuator rod so to turn simultaneously in opposite direc- 
tions following the movement of the actuator rod. This 
structure is preferable to attain a uniform, symmetric 
flow of air through the conduit in which the apparatus 
according to this invention is mounted. 
[0009] Thanks to the complete integration of the 
shape memory actuator in the structure of the appara- 
tus, the latter presents an extremely small size and a 
simple, low-cost structure, which make the use of the 
apparatus according to this invention possible in a wide 
array of different applications, for example in a hot and 
cold air mixing chamber in a motor vehicle air-condition- 
ing system and in ventilation vents mounted on the 
dashboard of a motor vehicle. 
[0010] This invention will be better explained by the 
following detailed descriptions with reference to the ac- 
companying figure as non-limiting example, whereas: 

figure 1 is a perspective view of a preferred form of 
embodiment of the apparatus according to this in- 
vention, 

- figure 2 is a plan view, 

- figure 3 is a lateral view, 

- figures 4 and 5 are sections according to line IV-IV 
in figure 2 in two different operating conditions of 
the apparatus, 

■ figures 6 and 7 are sections according to line VI-VJ 

of figure 2 in said two operating conditions, and 
• figures 8 and 9 illustrate a section view according 
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to line VIII-VIII in figure 2 of said two operating con- 
ditions. 

[0011] With reference to the figures, numeral 1 gen- 
erally indicates a apparatus for controlling the flow of air 
through a conduit comprising a frame 2 with two longer 
sides 3, 4, which are parallel and distanced, and two 
end sides 5, 6, which connect the longer sides 3, 4. The 
frame 2 forms a window 7 for the passage of a flow of 
air, which is controlled by a plurality of Venetian blind 
slats 8, 9, pivotally mounted between the two longer 
sides 3, 4 of the frame 2 around axes 10 (see figures 4, 
5), all arranged on a common plane. The slats 8, 9 are 
also connected to an actuator rod 11 , which is slidingly 
mounted over the longer side 4 of the frame between 
two extreme positions corresponding to the all-closed 
position and to the all-open position of the window 7. 
The slats 8 are connected to the actuator rod 1 1 by en- 
gaging respective offset pins 12a in slots 12b on the rod 
1 1 (see figures 6-9). On the other hand, the slats 9 are 
connected to the actuator rod 1 1 by engaging offset pins 
13a in slots 13b of the rod 11. The connection is ar- 
ranged so that a longitudinal movement of the actuator 
rod 11 causes the simultaneous rotation in opposite di- 
rections of the two groups of slats 8, 9 between the all- 
closed position and the all-open position of the window 
(see figures 6 ; 7). The actuator rod 11 is pushed by a 
coil spring 14, arranged between one end of the rod 11 
and one tab 2a of the frame 2, towards a home position, 
corresponding all-open condition of the window. The 
movement of the actuator rod 1 1 towards the all-closed 
condition of the window is obtained by means of a wire 
15, consisting of a shape memory metallic alloy, which 
extends for the entire length of the spring 14 and the 
actuator rod 11 , one end of which is fastened to the tab 
2a and one end 17 is fastened to the actuator rod 11. 
Reference numeral 1 8 in f igu re 2 indicates means of any 
known type for supplying electrical current through the 
shape memory wire 15. The power means 18 are con- 
trolled by an electronic control unit 19, on the basis of a 
control signal 20, deriving from the operation of a control 
apparatus by the user (for example, a lever or a knob) 
arranged on the dashboard of the motor vehicle, also 
according to a signal 21 output by a sensor 22 of the 
actuator rod position. In the example shown, the sensor 
22 consists of a potentiometer, comprising a base 23 
fastened to the frame 2 and carrying an electrical track, 
and a slider 24 connected to the actuator rod 1 1 and co- 
operating on track 23. 

[0012] In operation, the control apparatus arranged 
on the dashboard of the motor vehicle causes a control 
signal 20 to be sent to the electronic control unit 19 
which thus works on the power means 1 8 to supply an 
electrical current through the wire 11 . The wire heating 
deriving from the passage of electrical current exceeds 
the transition threshold of the wire and consequently 
makes the wire shorten. Consequently, the actuator rod 
11 moves leftwards, with reference to the figures, 



against the action of the spring 1 4, causing the rotation 
of the pivoting slats 8, 9 in the all-closed position direc- 
tion of the window. The position of the actuator rod is 
detected by the sensor 22, which sends a consequent 
5 signal 21 to the electronic control unit 19. The control 
unit 19 controls the power means 19 according to the 
signals 20, 21 to keep the slats 8, 9 in the position cor- 
responding to the command. When the system is not 
working, the spring 14 returns the actuator rod 11 in the 
10 home position, corresponding to the all-open condition 
of the window as the shape memory wire 1 5 cools. 
[0013] In a preferred form of embodiment., said elec- 
tronic control means 19 activate the electrical power 
means 18 for a prolonged time, to reach the required 
position of the actuator rod 11 and to keep this actuator 
rod 1 1 in the required position by a prolonged pulse op- 
eration of the electrical power means 19, for the time 
which the control signal 20 persists. 
[0014] As appears in the description above, the appa- 
ratus according to this invention is characterised by an 
extremely simple, compact structure. The shape mem- 
ory actuator is entirely integrated in the frame, which fa- 
cilitates assembly of the apparatus, also in areas where 
the available space is low. 

[0015] Naturally, numerous changes can be imple- 
mented to the construction and forms of embodiment of 
the invention herein envisaged, all comprised within the 
context of the concept characterising this invention, as 
defined by the following claims. 



Claims 

1 . Apparatus for regulating the flow of air in a conduit, 
particularly for air-conditioning systems in motor ve- 
hicles, comprising: 

a support structure (2) forming a passage sec- 
tion (7) for the flow of air, 
slat means (8, 9) pivotally mounted on said sup- 
port structure (2) between a closed position and 
an open position, 

elastic means (1 4) for recalling the slat means 
(8, 9) towards one of said two positions, 
shape memory actuators (15) for controlling the 
movement of said slat means (8, 9) towards 
one of said positions, 

characterised in that said support structure 
(2) consists of a frame comprising two longer sides 
(3, 4), which are parallel and distanced, and two end 
sides (5, 6), which connect the two longer sides (3, 
4) so to form a window (7) for the passage of air, 

in that said flap means comprise a plurality of 
Venetian blind slats (8, 9) pivotally mounted be- 
tween the two opposite sides of the frame (2), 
which are also connected to a mobile actuator 
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rod (11) along one of said sides (4), 
in that said elastic means ( 1 4) are arranged be- 
tween said actuator rod (1 1 ) and said frame (2). 
and 

in that said shape memory actuator means 5 
comprise: 

- at least one wire (15) made of metallic 
shape memory alloy, arranged along said 
actuator rod (11) and having one end (17) 
connected to the rod (1 1 ) and the other end 
(16) connected to the frame (2), the actua- 
tor rod (11) and wire (15) assembly being 
substantially integrated in the structure of 
the frame (2), 

- means (1 8) for supplying electrical current 
to the wire (15), so to heat it and shorten it 
by shape memory effect, 
sensors (22) of the position of the actuator 
rod (11), and 

electronic control means (19) for control- 
ling the electrical power means (18), ac- 
cording to an external control signal (20) of 
the apparatus and according to the output 
signal (21 ) of said sensors (22). 

2. Apparatus according to claim 1, characterised in 
that the sensor means (22) consist of a potentiom- 
eter comprising an electrical track connected to the 
frame (2) and a slider (24) connected to the actuator 30 
rod (11). 

3. Apparatus according to claim 1, characterised in 
that the slats (8, 9) are pivotally mounted on the two 
longer sides (3, 4) of the frame (7). 35 

4. Apparatus according to claim 1, characterised in 
that two sets of pivoting slats (8, 9) are connected 
to the actuator rod (11 ) so to turn simultaneously in 
opposite directions following a movement of the ac- 40 
tuator rod (11). 

5. Apparatus according to claim 1, characterised in 
that said electronic control means (19) are capable 

of activating the electrical power means (18) for a 45 
prolonged time, to reach the required position of the 
actuator rod (11) and to hold said actuator rod (11) 
in the required position by a prolonged activation of 
the electrical power means (18) for all the time in 
which the control signal (20) persists. so 
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(54) Device for regulating an air flow in a conduit having an integrated shape memory actuator, 
particularly for motor-vehicle air-conditioning systems 



(57) Apparatus comprising a plurality of Venetian 
blind slats (8, 9) controlled by an actuator rod (11) as- 
sociated to one side (4) of a frame (2) supporting the 
pivoting slats (8, 9). The actuator rod (11) is controlled 
by a metallic alloy shape memory wire (15) associated 
to said rod (11), which is powered by electrical current 
causing the wire to heat and shorten thus moving the 



actuator rod (11) against the action of a return spring 
(1 4). The actuator system is completely integrated in the 
structure of the apparatus. The position of the actuator 
rod (11) is signalled by a sensor (22), preferably a po- 
tentiometer, comprising a slider connected to the actu- 
ator rod (11), co-operating with an electrical track con- 
nected to the frame of the apparatus. 




Printed by Jouve, 75001 PARIS (FR) 



EP1 195 276 A3 



J 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 01 83 0596 



Category 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (lnLCl.7) 



US 4 567 549 A (LEMME CHARLES D) 
28 January 1986 (1986-01-28) 

* column 3, line 8 - column 5, line 68; 
figures 1-5 * 

US 4 541 326 A (HAYAKUMO TADAHIKO ET AL) 
17 September 1985 (1985-09-17) 

* column 2, line 38 - column 4, line 10; 
figures 1-4 * 

WO 90 02297 A (STIFAB AB) 
8 March 1990 (1990-03-08) 

* page 6, line 4 - page 9, paragraph 3; 
figures 1-5 * 



1,3 



1,3 



1,3 



B60H1/00 



TECHNICAL FIELDS 
SEARCHED (lntXl.7) 



B60H 

F03G 
F16K 
F24F 
G05D 



The present search report has been drawn up for all claims 



Place ol search 

THE HAGUE 



Elate of completbn of the search 

16 May 2003 



Examiner 

Chlosta, P 



S 



CATEGORY OF CITED DOCUMENTS 

X ; particularly relevant if taken alone 

Y : particularly relevant it combined wilh another 

document of the same category 
A : technological background 
O : non-written disclosure 
P : intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on. or 

alter the filing date 
D document cited in the application 
L : document cried for other reasons 

& member of the same paiennamity, ^ wrrespor«lng 
document 



2 



EP 1 195 276 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATENT APPLICATION NO. EP 01 83 0596 



This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report. 
The members are as contained in the European Patent Office BOP fife on 

The European Patent Office is In no way liable tor these particulars which are merely given tor the purpose of intcrmation. 

16-05-2003 



Patent document 
cited in search report 



Publication 
date 



Patent family 
members) 



Publication 
date 



US 4567549 
US 4541326 



A 
A 



28-01-1986 NONE 



17-09-1985 



WO 9002297 



08-03-1990 



NONE 


JP 


1693071 


C 


17-09-1992 


JP 


3057377 


B 


30-08-1991 


JP 


60011051 


A 


21-01-1985 


JP 


60011052 


A 


21-01-1985 


AU 


571544 


B2 


21-04-1988 


AU 


3004284 


A 


03-01-1985 


DE 


3423928 


Al 


03-01-1985 


GB 


2143028 


A ,B 


30-01-1985 


KR 


9003101 


Bl 


07-05-1990 


SE 


461934 


B 


09-04-1990 


DK 


100890 


A 


24-04-1990 


EP 


0383887 


Al 


29-08-1990 


NO 


901770 


A 


20-04-1990 


SE 


8802993 


A 


27-02-1990 


WO 


9002297 


Al 


08-03-1990 



& 

2 

cr 
o 

u. 1 - — — . _ 

§ For more details about this annex : see Official Journal of the European Patent Office. No. 12/82 



3 



v 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



l\l FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 



U LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 





WIS PAGE BLANK 



mro> 



